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Specification 

1. Name of Device 
Smoke absorbing device 

2. Scope of Utility Model Registration Claims 

(1) A smoke absorbing device for cigarette smoking wherein a dust collecting cell 12 

consisting of a plurality of cylindrical precipitator electrodes 2 is placed inside a case 1 in 
which a passageway is formed, a needle-shaped discharge electrode 4 is disposed inside 
of the various precipitator electrodes 2, and the aforementioned dust collecting cell 12 is 
caused to be supported by the dust collecting cell support section 8 installed in case 1 
through slots 14 between the precipitator electrode 2. 

3. Detailed Description of the Device 
(Industrial Field of Application) 

The present device is one that relates to a so-called smoke absorbing device that that will 
absorb and remove tobacco smoke generated during cigarette smoking, and more specifically, is 
one that relates to improvements in the performance of the affected smoke absorbing devices by 
using an electrical smoke absorbing method. 

(Prior Art) 

In the past, a variety of air purification devices have been used to remove tobacco smoke 
generated during cigarette smoking. 
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However, because the object of these air purification devices was to cleanse all of the air inside 
the room that had been polluted by smoke, they have not been popular because they are too 
heavy and bulky to be placed right next to smokers. 

And while there have been air purifiers whose object was to be used when a smoker 
placed it close to the body, conventional air purifiers have been unable to sufficiently remove 
primary smoke that a smoker exhales directly in large volumes, even if the secondary smoke 
generated from a cigarette they leave [in an ashtray} can be processed, because their smoke 
absorbing capacity was low. 

Electrical smoke absorbing methods are a means to provide a smoke absorbing device that 
imparts an excellent smoke removing effect, but they require a special space that enlarges the 
surface distance in order to prevent short-circuits in the circuitry due to adhesion of the smoke 
in order to use higher voltages, and it has been difficult to make the smoke absorbing device 
compact. 

Problem(s) that the Device is to Solve 

An object of the present device is to solve the problems in the prior art 
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that have been outlined above by providing a light and compact unit ofifering sufficient smoke 
removing effects in a safe smoke absorbing device for use by smokers. 

{Means of Solving the Problem} 

To solve the problems outlined above, the smoke absorber of the present device has been 
formed by placing a dust collecting cell 12 consisting of a plurality of cylindrical precipitator 
electrodes 2 inside a case 1 in which an air passageway is formed, disposing a needle-shaped 
discharge electrode 4 inside of the various precipitator electrodes 2, and supporting the 
aforementioned dust collecting cell 12 with the dust collecting cell support section 8 installed in 
case 1 through slots 14 between a precipitator electrode 2 and the near-by precipitator 
electrodes 2. 

(Operation of the Device) 

The smoke absorber of the present device is connected to a blower fan, high voltage is 
applied between discharge electrode 4 and precipitator electrode 2 by a high voltage'power 
supply that is not shovm in the drawings, and smoke particles are given a charge by tiie corona 
discharge of the discharge electrode 4 inside the precipitator electrodes 2 and are collected on 
its inner wall when cigarette smoke is blown in from the upland side of the case 1 while bemg 
drawn in simultaneously by the blower fan. 
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Although the air from which smoke particles have been removed is exhausted downwind 
through the opening sections at the bottom of the dust collecting electrodes 2, a minute volume 
of the particles that are not collected will adhere and accumulate on the inner walls of case 1 
and the mounting element of the discharge electrode, where there is a significant electrical 
potential gradient to such an extent that the removal rate will not be 100%. 

Smoke particles that have adhered and accumulated in this way reduce the insulation 
properties of the inner walls of case 1, but the dust collecting cell support section 8 that 
supports the dust collecting cell 12 has gaps 14 that run between them and the precipitator 
electrodes 2, and are attached to the case 1 , so both the precipitator electrodes 2 and these gaps 
have the same electric potential, and the gaps 14 either have no electric potential gradient at all 
or have an electric potential gradient that is extremely small, so that there would be no adhesion 
or accumulation of smoke particles on the support section 8. 

As a consequence, there is no accumulation of smoke particles extending from the support 
section 8 to the dust collecting cells 2, so there will be no electrical shorts between the 
discharge electrode 4 and the dust collecting cells 2. 

(Embodiments) 
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Figure 1 is a lateral cross section view of a smoke absorbing device that is an embodiment 
of the present device of, and Figure 2 is a partial cross-section along the A- A line 8-8 in Figure 
1. In addition, Figure 3 is a perspective viev^ of the smoke absorbing device shown in Figure 1 . 

In these drawings, a dust collecting cell 12 made up of 4 pieces of cylindrical precipitator 
electrode 2 is placed inside a cylindrical case 1 in which a flow passageway is formed, and a 
discharge electrode 4 placed on the tip of the [opposing connection/contact] electrode 3 inside 
each of the precipitator electrodes 2. 

Precipitator electrodes 2 surrounded by mountmg holes 17 are placed in the center on the 
cylindrical precipitator electrode mounting plate 6 of the dust collecting cells 12, and the 
relative positions of each of the precipitator electrodes 2 are additionally maintained by 
precipitator electrode support plates 7. 

Dust collection cell locking members 5 are placed on the dust collection cell support 
section 8 that is installed along the gaps ruiming between the various precipitator electrodes 2 
and attached to the case 1 , and these members 5 are inserted into the holes 1 8 that are provided 
in the precipitator electrode support plate 7 and the mounting holes 17 provided in the 
precipitator electrode mounting plate 6 so that the dust collection cells 12 extend over the dust 
collection cell support section 8 and are installed coaxially to case 1 . 



[illegible seal] 



5 



536 



(7) 



Unexamined Utility Model S63-164948 



Unexamined Utility Model S63- 164948 

The individual opposing contact electrodes 3 are placed on the concentric plates of the 
discharge electrode mounting plates 19 that are installed in the case 1 on the downwind side of 
the precipitator electrode 2, and these discharge electrode mounting plates 19 are two plates that 
serve as redundant protection against short circuits by means of leak preventing members 1 0 
and I I, which are concentric plates that make internal contact with case 1 on the upwind and 
downwind sides, and further along on the downwind side of these parts, a fan and blower are 
provided to induce a draft 

In this embodiment of a smoke absorbing device, the inner diameter of the case I is 60 
mm, the inner diameter of the precipitator electrodes 2 is 20 mm. A high- voltage power supply 
(not shown) applies a voltage of 8.5 KV between the discharge electrodes 4 and the precipitator 
electrodes 2. At the same time a blower fan 13 induces a draft of 150/ per minute to draw 
cigarette smoke into the case 1, and all of the smoke collected by the precipitator electrodes 2 
when the cigarette smoke is drawn into the case 1, resulting in a smoke removal rate of 99%. 

Over a ten month period of use during smoking, there were absolutely no electrical shorts, 
and while there was an accumulation of tar on the inner walls of the case I resulting in a 
decrease in insulating properties, there was no buildup of tar observed on the dust collecting 
cell support section 8 in the gaps 14 between the precipitator electrodes 2, and the insulating 
resistance between the discharge electrodes and the precipitator electrodes, as well as between 
the precipitator electrodes and the irmer walls of case 1, was fiilly maintained. 
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(Effects) 

As described above, the smoke absorbing device of the present device does not diffuse 
cigarette smoke around the room in the way that prior art air purifiers do because the cigarette 
smoke is drawn directly in and the smoke is removed. 

Moreover, the smoke absorbing device of the present device makes use of an electrical 
precipitating method, which consequently affords superior smoke removal performance, and 
can fully remove smoke not only from the secondary smoke stream, but from the primary 
smoke stream as well. 

Furthermore, the smoke absorber device of the present device is constructed from a 
plurality of precipitator electrodes in the dust collecting cells, and the dust collecting cells are 
placed into the case with supporting sections that pass through the gaps between the precipitator 
electrodes, thereby protecting against short circuits in the high voltage circuits, so tfiat short 
circuits such as those observed in prior art electrical dmi collecting devices are prevented so 
that the unit does not require a special location, and is extremely light and compact, as well as 
being safe. 

Therefore, the present device is one that solves the problems observed in prior art, is 
lightweight and compact, and imparts a sufficient smoke removal effect, and furthermore, in 
use over extended periods of time. 
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provides a safe smoke absorbing device for the use of smokers in which short circuits will not 
occur. 

4. Brief Description of the Drav^ngs 

Figure 1 shows a cross section view of an embodiment of the present utUity model. Figure 
2 shows a partial cross section view of Figure 1. Figure 3 is a perspective view of the 
embodiment shown in Figure 1. 
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1 9 Discharge electrode mounting plate 

20 Positioning member 
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FIG 1 

[see source for diagram] 



FIG 2 
[see source for diagram] 
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FIG 3 

[see source for diagram] 

[illegible seal] 

Applicant for Utility Model Registration: Ohno Research &. Development Laboratories, Y. K. 

542 

Utility Model S63-164948 



m Bgffi63- 1164948 



®Inl;a.* 

B 03 C 3/02 
3/41 



® B * HI « ^ ff (JP) 



Pg63- 164948 



C-8616-4D 
. B-8616-4D 



@5e P 0362-S548O 

@m ® 5362(1987)4^130 



mmtS6 3--\ 64948 



m m u . 

1 . % s o « # 

2 . 36 ffl Iff gg a ^ lit * <J5 ® H 

(1) * S £«: lort SBJC »«^|S& 2 

«3 « & « J: y l^^^5 « ^ -fe vu iz t a it . ig s s 2 

2 W lUl O 1^ Bg 1 4 4: Jffl ij ^ ^Jt nc JlK ft (t ffi -fe 

C * |g 1: O ffl ffl » f f ) 

* ^- 5g f± ?5 *i fr^ c jg S ^' =1 CO *f 4 §1 

^ i o /iff ail s »^ ijg i> h (O -c h »J . h 



C * <D «f ) 

iie * . ^ ja tc ^ 4 -f s ^' 3 ii ^ i t a 

i^) 4^ * « W ^ ^ ^ « *i ffl ? n -C , 



532 



(3) 



M HSfU63- 1164948 



c n ^ <r> ^ % m m isn± m V m ^ n it ^ 0) 

* «K *P. q§ 2>i i£ d» IC g v> T ij^ ffl ^ C i 
Ife « fig iJ? ffi. fc A> ;c g $ ^< =3 7>v )p 38 ^ ^ 

ifc tf- 5te ^^i'i>cti>i-c^/i:t-^ 

fz... 

■'\L 'J* ^ 1^ & i± m ix tL ^ t m m t i PA m 
icMkmmm i: ± $ < t- s ^ 4* sij * ^ - x ^ ^ 

L . .8R *i S ^: 3 1^ /< i- ilt i> ^ t 3!>i m L i> r> 



C *s ftf Jfc U J: 7 i: i 0 a ) 

4c # Sg {± 3fc <D * k: tt s gu ^ S ,^ 4 



(4) 



3-164948 



« » U . ^ » © « ffl *C V» T S K O 



®a 2*^* i u (Jc * «^ -t ,H2^ IS ,t . ^ 
ai -b ;n2* f$ u r dfe # n r i . 



U^Kiimia L , (gift J: o Ti«^ L 

^-:>tt /» » <0 a ± «J e, ^ n jti Bi: $ ii i 

« J: o T « L r t o H »c 5 . 



i . J 



(5) 



*i§aS6 3-1 6 4 948 



BgfD63~ 1164948 



4: ± a? 4xfc^5i(4*^4i 2o R T ft! 
«Ol)8agBj:l)tttU*n4;ft«. Bfeffi^;6WO0 X -e 

« ill tt ^ ^) . 

1^ <D «fe *i tt 4: ffi T ? -4 S 7>5 . i6 Jffi Hr ;H 2 * « 

(o Rii 14 1 ift o T s «j I »c Jix # It 6 n T . 

iju .ai P-K RD 4: 0 5, ^ 2 <i -f it % II ^ 
X- h & «» h5 ai ^. la 1 4 »c a « 43 Si 7>5 ^ « L & 
^-^ ^ trfete <^*v^<D-e:i<z>**j!j:MP^u 
*c *j <t a fii SB « 8 tc It *4^cD#iBite«dJdl£ 
i: . 

rti ft? 2-^ \^ -> X ^ < C in ifi t£ Is fic 4 

i J« ». 2|l» »c ij ^^ -c J( m 0 U8 s c t 

C ^ ) 




4 



535 



\..J 



(6) 



V .1 



1 6 



m 1 0 <i * ^- SB o - IIJS«Tf*&8ftiigoW 

S gg ^> ar ffi 0 -e *> i . i 3 la (± m 1 0 tc ^ 
U /c PA if {5 <7) *1 « 0 1? 5 . 

c n ^ « 0 -c ii£ K 4 rit f a R ft «c <D 

n^rtgBK(ipji5(#:<^ iR.ffi US, 2 CD 4 « J: y 

ife S ife ]gg * ^H2;ftJ 3» it <d n -C y . « |g -1$ 2<3[) 
« <0 SB 4i <± H » vg ifc ji5 tt & ^ 

■bl 4 id ik^ ? n r v> s , 

<7) 'i" !t a «c aft tt ifc J6t ft 17 4: Iffl ^ t ^6 M <S 2 

mn (t . *M mis 2 to «- -* /± ]sk k ^ ^ « «i 7 

^ n ^ n <o ^ 2|t)i (7) isK BH 1 4 1 M o -c S 
1 ft? it It /c i6 -fe-'KS^teiiW 8^c<±«ffi^:A' 

«( 7IC 3?.it 18 t ^ffitt.Jfe#iR e Klfi; It flx 

■(t^LnKi^A^a ci:tiJ:oT?6ffi-b;ui2;^« 
J* -fe ;u « i# SS 8 T a # i 

1^ « ? n T 6 . 



<7) 



SI^BB 6 3-164948 



ti -c & fl£ 1 K J6t # (t fc .6 P3 4S « OD J)( Tg JR 
+i «i( 1 9 «C JR # it 6 n . ft H « Jft # « 1 8|± ^: o> « 

J: li i W T (IB iC ;B t,> «^ 1 5 2 <?> 
I"I .£> 1^ 4/c w >) - ^ M jt SB # J 0 . u c j: ^ t j£S 
^1 Hi jr 6/j ih ^ n -c >} y , ^ o H ic a t 

(W 1^ <± fiJl 5* <75 3t iC> <0 j^i ft « It /=, n T V» S . 

BB. Jfii « 2o p»l g 2daBi U T la 7)t L T C» 

'E iJ: jp; c J: o T & 41 4* 4 1 ^ ai ^ 2p.g 
6 . 5KV -4- /£ 4 Ab u , r^l »c ia ^fc 13k: j: 
o-t^- »lSO A -C SJi 5ft L ooia# HC x< 3 if 

$ & v t . ^ <o ± sk m i^ X m m is zk. 

*5 ^li U . c o 2: * <o 1^ « $ <i 98% ^^ * ^ Ai . 

^ fc 1 0 V ;] im t> o -C 92 Ij^ U ;>£ 

W ^ <i ^ < >j£ ^f 1* . 1 o « iJI i± - ,ji 

to i??, nJn 4 «c tj It & |g Ml -t ;u i!ftj*a5« 8»c<±^- 

<o n i>i a hti -rm tiM t vkm&^iBktf mm 

537 



— 1164948 



(8) 



lipase 3-1 64 948 



*ae«»:^. ^J^-e^g.+ s^<^^^^^, 

«0 ^ ^ ^ tat <o « C a M * 35 M 43 15 jjjt i- 
•o c: i 2>w^ . 

''^ 5 o -e *!> -c 8* iitt K g n T y .- j£ ,^ 

K * ^ O Sft is s <i .^6 i*-t^U^^giJj,;5jg4^ 

^Ji JS «c J: o T ^ riS L . iji ^ p„T « 1^. Ra 5: ji 
-C ft: Jfe # (t fii .4, ^ ^ g. 

T Vg £E 0 & <^ ia «S 65 it L T t> y . it « tg 

Sc ^ 5 . 

^ 53« 



(9) 



^1BS6 3-1 6 4948 



M Hg ^63- 1164948 



4 . Kl iffi (ffi m 3i 9] 

y . m z m li m i m o) Si ^ m m m m ^- h & » 

I . . . ^ ^ 2 • • ♦ a ^5 

7 . . . iK fit i$ IS 

9 • • • ^ i94 10 • • 

12; . . • m IK -fe 

1 3 • • . iiS ft fil 14.. 

15 . • . IB P SJ 18 . . 

17' • 18... a 



y - Kf It SB « 



8 



I. J 



(10) 



Ugaiaea-.i 6 49 48 



1 8 • . • tt IE ft Jft # «( 



9 



540 



(11) 



1 ; 



3-164948 




*f*i*fi .... 



^§gag6 3-1 6 49 48 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



